Calcareous nannofossils from upper Campanian-lower Maestrichtian Deep Sea Drilling Project Leg 71 Cores 511-23 and 511-24 are described and correlated with assemblages of similar age from piston and drill cores on the Falkland Plateau, South Atlantic Ocean. The Leg 71 cores partially fill a drilling gap of at least 20 meters left within a thick (50 m) carbonate section first drilled by DSDP Leg 36 at Site 327. Cores 511-23 and 511-24 both fall within the upper portion of the Biscutum coronum Zone of Wind and demonstrate an overlap in the range of Monomarginatus quaternarius with the ranges of M. pectinatus, Misceomarginatus pleniporus, and Biscutum coronum across the Campanian/ Maestrichtian boundary. Resolution of the sequence of highest occurrence datums for the latter species must await the recovery of a more complete section. Comparison of the Site 511 assemblages with those from Mas Orcadas Core 07-75-44 to the north confirms earlier speculation that the Falkland Plateau served as an important boundary between major water masses during the Late Cretaceous.
INTRODUCTION
Deep Sea Drilling Project Site 511 (51°00.28'S; 46°5 8.30'W), on the Maurice Ewing Bank of the Falkland Plateau ( Fig. 1) , was occupied by Glomar Challenger between 15 and 21 January 1980. Drilling at this site recovered 386 meters of sediment from 632 meters of section penetrated. Of the 70 cores taken at this site, Cores 23 and 24, of Maestrichtian/Campanian age, are treated in this report. The nannoplankton from the remainder of the section, and from other sites, are discussed in Wise (this volume) .
DSDP Site 511 is the third locality in the region from which Upper Cretaceous sediments have been recovered. Materials of approximately the same age have been cored previously at DSDP Site 327 and at Islas Orcadas Site 07-75-44. An extensive coring gap in the thick (50 m) Campanian/Maestrichtian sequence at Site 327, however, has left open several unresolved problems of regional correlation. The purpose of the present paper is to correlate the drill and piston-cored sections at the three sites, and to address unresolved stratigraphic questions.
Site 511 is located approximately 10 kilometers south of Site 327 (DSDP Leg 36). One of the coring objectives for Site 511 was the recovery of additional information on the composition and biostratigraphy of the diverse and provincial Late Cretaceous nannoflora first viewed in the well-preserved samples from the former site. This distinctive Maestrichtian/Campanian nannoflora is described in Wise and Wind (1977) , and Wind (1979a, b, in press) . Broader aspects of Late Cretaceous biostratigraphy and biogeography are discussed in Ciesielski et al. Ludwig, W. J., Krashenlnnikov, V. A., et al., Init. Repts. DSDP, 71 : Washington (U.S. Govt. Printing Office).
(1977), Ciesielski and Wise (1977) , Wind (1979a, b) , and Wise et al. (1982) .
FLORAL REFERENCES
Species considered in this study are listed in Appendix A where they are arranged alphabetically by generic epithets. Most bibliographic references for these taxa are presented by Loeblich and Tappan (1966 , 1968 , 1969 , 1970a , 1970b , 1971 , 1973 and by Heck (1979a Heck ( , b, 1980 ; any not included therein are given in the references. In addition, a number of invalid new combinations made in previous publications (Wise and Wind, 1977; Hattner and Wise, 1980) are validated in Appendix B. These new combinations were invalid as originally published because the journals containing the basionyms were cited indirectly by references to the Loeblich and Tappan indexes rather than directly as required by ICBN Article 33.2 (Stafleu et al., 1978) .
DSDP HOLE 327A AND ISLAS ORCADAS
CORE 07-74-44 DSDP Hole 327A, Cores 10 through 13, provided the first glimpse of the distinctive Late Cretaceous calcareous nannoplankton assemblage from the Falkland Plateau region. The assemblage, whose high diversity was unexpected, is composed of more than 75 taxa, of which 20 species and 8 genera were new (see Wise and Wind, 1977) . Three salient features which characterize the Falkland Plateau assemblage are (1) the presence of many new species, (2) the extreme nannofloral diversity, and (3) the total or nearly complete absence of many taxa previously considered to be "cosmopolitan" species.
Cores 10 through 12 were dated as Maestrichtian and placed in the Nephrolithus frequens Zone by Wise and Wind (1977) . Core 13 was dated as Campanian or Maestrichtian. Subsequent study (Wind, 1979a, b, in press) has shown the Nephrolithus frequens from Hole 327A to be a totally new species with a totally different biostratigraphic range. Cores 10 through 12 were re-examined and this interval is now dated as early Maestrichtian to possibly earliest middle Maestrichtian. Core 13 is now considered to be latest Campanian (Wind, 1979a, b Ciesielski et al., 1977) dated the upper third of the Cretaceous interval as early Maestrichtian, and the lower two-thirds as late Campanian. Wind (1979a, b) correlated the Mas Orcadas core with the short sedimentary section represented by DSDP Core 327A-13, or with the composite noncored and unrecovered interval just above it.
SITE 511
Cores 23 and 24 from Site 511 (195.5 to 209 m subbottom depth) contain calcareous oozes and zeolitic calcareous foraminiferal oozes of Campanian-Maestrichtian age. Core 23 recovered 38 cm of Cretaceous calcareous ooze overlain by 23 cm of glauconitic pelagic clay. The clay is barren of nannoplankton, and slides from the calcareous oozes reveal that the nannofloral components are slightly etched but extremely fragmented. Only a small portion of the nannoflora is represented by intact skeletal elements.
Core 24 consists of 9.3 meters of zeolitic calcareous foraminiferal ooze. Preservation of the nannoflora is good, but as with the Core 23 samples, many of the Coccolith remains are fragmented (although to a lesser extent). Only after repeated laboratory separation procedures is it possible to obtain clean slides of intact, wellpreserved nannoplankton rivaling those prepared from Site 327 samples. Sixty species were recognized during routine light-microscope examination; two additional species were identified with the scanning electron microscope (see Table 1 ).
An oddity which occurred during the drilling of Core 24 raised initial questions about the coherence and stratigraphic continuity of the core. Because of poor recovery in several previous cores, it was decided to drill only half the normal interval (4.5 m) for Core 24. Surprisingly the entire 9-meter core barrel filled with sediment as the abbreviated interval was drilled. The distribution of species in Table 1 , however, indicates that the core represents a coherent, intact section rather than some type of repeated section. The best explanation for this was provided by the drilling superintendent (G. Foss, pers. comm., 1980) , who speculated that during the previous coring attempts the ship drifted progressively off station, and some of the drill pipe being added to the string was taken up in the lengthening distance from the ship to the hole. As Core 24 was being drilled, however, the ship was brought back onto station, forcing the extra accumulated drill string into the hole, effectively stabbing a longer section. Because the length of the core greatly exceeded the interval drilled, samples from Sections 4 to 7 of Core 24, are listed by convention as being from the same depth.
BIOSTRATIGRAPHY OF THE FALKLAND PLATEAU SITES
By comparing the section recovered at DSDP Site 327 with other DSDP localities in the southern Atlantic and Indian Oceans, Wind (1979a, b) magnum. The base of this zone is dated as middle to early Maestrichtian; the top datum is conditionally placed at the boundary between the middle and late Maestrichtian. Core 13 is placed in the Santonian to earliest Maestrichtian B. coronum Zone, which, as originally defined, was based on the range of the named species (Wind, 1979a) . The bottom of this zone is based upon the reported occurrence of Biscutum sp. cf. B. coronum Wind and Wise in the Santonian of Western Australia (Shafik, 1975) .
This high-latitude zonation was proposed to facilitate the correlation of stratigraphic sections in the high southern latitudes, a region in which there is a general lack of many of the generally utilized zonal markers. Many other zonal markers are either totally absent, or are present only sporadically in a cored sequence.
Highest or lowest occurrences of these species have limited biostratigraphic utility. Their local vertical distribution is to some extent likely to be the result of changing positions of currents and water mass boundaries during the Late Cretaceous. In addition, as indicated by Roth (1978) , there is the likelihood that the biohorizons of temperature-sensitive Coccolith species are most likely time-transgressive. Several workers (Worsley and Martini, 1970; Wind, 1979a) have documented a time-transgressive lowest occurrence boundary for Neprolithus frequens Górka, and Wind (1979a) identified several incongruities in sequences of datums at several Southern Ocean sites which are interpreted to be the result of paleoecological effects. Wind (1979a, b) placed Mas Orcadas Core 07-75-44 in the B. coronum Zone. Based on the assemblage of high-latitude species present and on rare occurrences of previously recognized zonal markers, a later Campanian age was assigned to this core.
In addition to the high-latitude biostratigraphic zonation outlined above, the zonation proposed by Sissingh (1977) was found to be serviceable, in that the species used to define his late Campanian to mid-Maestrichtian 
Acuturris scotus Ahmuellerella octoradiata Arkhangelskiella cymbiformis
A. specula ta Bidiscus rotatorius 
Ceratolithoides aculeus Chiastozygus garrisonii Corollithion rhombicum Cretarhabdus conicus
C. surirellus zones were present in samples from all three localities considered in this report. The datums recognized are discussed below.
Age determinations of DSDP Sites 327 and 511 and of the Islas Orcadas site sections, as well as their zonal placement in the biostratigraphic sequences of Wind (1979a) and Sissingh (1977) , are shown in Figure 2 . Sissingh (1977) defined the Tranolithus phacelosus Partial Range Zone as the interval from the last occurrence of Reinhardtites anthophorus (Deflandre) PerchNielsen emend, to the last occurrence of T. phacelosus Stover. This zone is dated as late late Campanian to early early Maestrichtian. We view several of the Tranolithus species to be preservational variations and equate the highest occurrence of all forms of Tranolithus, herein listed under the name Tranolithus orionatus Stover, with the top of this zone.
The T. phacelosus Zone is succeeded by the Reinhardtites levis Partial Range Zone, defined as the interval from the last occurrence of T. phacelosus (T. orionatus) to the last occurrence of Reinhardtites levis Prins and Sissingh. Sissingh (1977) indicates that this zone represents the late part of the early Maestrichtian. These two zones of Sissingh bracket all of the sediments of late Campanian-Maestrichtian age recovered from the three Falkland Plateau sites.
Core 511-23 is dated as latest Campanian. Nannofloras from this core are placed in the T. phacelosus Zone of Sissingh (1977) and in the B. coronum Zone of Wind (1979a) . Core 511-24 is dated as earliest Maestrichtian and placed in the R. levis Zone of Sissingh and also in the B. coronum Zone. Core 24 is approximately the same age as Islas Orcadas Core 07-75-44. Both the Islas Orcadas core and DSDP Core 511-24 are slightly younger than DSDP Core 327A-13, and, along with DSDP Core 511-23, are slightly older than DSDP Cores 327A-10-12.
DISCUSSION
The examination of the Site 511 cores has in part answered several of the questions concerning the biostratigraphy of key high-latitude species which remained after the initial work on DSDP Leg 36 (Site 327). Monomarginatus pectinatus, Misceomarginatus pleniporus, and Biscutum coronum were restricted to Hole 327A, Core 13, whereas Monomarginatus quaternarius was found only in Cores 327A 10 through 327A-12. Preservation in the Islas Orcadas core was generally too poor to identify any of these species, with the exception of B. coronum.
Data from Site 511 show that these species do in fact overlap in range, with the concurrent range of M. quaternarius and M. pectinatus, Misceomarginatus pleniporus, and B. coronum bracketing the Campanian/ Maestrichtian boundary. The resolution of the sequence of highest occurrence datums for the latter species awaits the recovery of sediments representing the time interval represented by the gap between Cores 511-23 and 511-24.
The presence of Lithraphidites praequadratus Roth (Plate 4, Fig. 3 ) in Sample 511-24-3, 15-17 cm marks the first time that a representative of this genus has been observed in material from the Falkland Plateau region. Although Roth (1978) indicates a lowest occurrence of this species in the middle lower Maestrichtian, Perch-Nielsen (1979) indicates that this species ranges through the Campanian and Maestrichtian. It is possible that L. prae- 
quadratus first appeared early in the Campanian in higher latitudes, but did not range to the mid-paleolatitude site (Blake Plateau) described by Roth until the early Maestrichtian.
Finding material at Site 511 of approximately the same age as in the Islas Orcadas core reinforces the theorized paleoceanographic reconstruction proposed by Ciesielski et al. (1977) , who suggested that the Falkland Plateau served as an important boundary between a warmer water mass to the north and a cooler water mass to the south. They found that the lower portion of the Islas Orcadas core contains a warmer water flora quite different from that in DSDP drill sequences to the south. A comparison of DSDP Core 511-24 with the cool water zone in the highest 10 cm of the Islas Orcadas core shows almost no significant difference in population composition, save those aspects attributed to postdepositional alteration.
The relative abundance of several key species in DSDP Site 511 samples reinforces the biostratigraphic determination and placement of these cores within the interval between DSDP Cores 327A-12 and 327A-13 (see Fig. 3 ). Nephrolithus corystus Wind demonstrates an increase in relative abundance with time. The lower value for the Core 23 sample is interpreted as being due to problems with preservation. Kamptnerius magnificus also shows a continual increase, as does the Broinsonia-Arkhangelskiella-Gartnerago ("BAG") group. Eiffellithus becomes less common uphole. The significant differences in abundance for these two sites of Biscutum magnum et al., and Prediscosphaera may reflect local or short-term variation in nannoplankton population composition.
The two features of the DSDP 511 assemblage which link it to the Islas Orcadas material are the presence of Cribrosphaerella ehrenbergi, the absence of C. daniae, and the presence of Marthasterites inconspicuus. C. daniae is the only species of Cribrosphaerella in DSDP Cores 327A-10 through 327A-12, while only C. daniae is found in Core 327A-13. It appears that in this region, at about the time of the Campanian/Maestrichtian boundary, the portion of the population represented by C. ehrenbergi was replaced by C. daniae.
Another feature which populations from the various Falkland Plateau sites have in common is the presence, often in large numbers, of M. inconspicuus Deflandre (Plate 4, Fig. 2 ). This species, which the present authors view as a form of Micula with threefold symmetry, is absent in the higher DSDP 327A cores, but is present in DSDP 327A-13 and in the Islas Orcadas core, and is abundant in DSDP Core 511-24. The reason for this acme of Marthasterites inconspicuus is not understood, especially in the light of the strong paleoecological control over the distribution of Micula decussata (see Wind, 1979b) . Further exploration of this phenomenon would be aided if we could view differences between these two species as extreme examples of ecophenotypic variation.
Several other species may be present in Site 511 samples, but because of the severe fragmentation of the nannoflora they were undetectable. No clearly identifiable specimens of Ceratolithoides aculeus, Lithraphidites carniolensis, L. praequadratus, or Microrhabdulus belgicus were observed in the light microscope. These forms are easily confused with fragments of spines of Eiffellithus, Prediscosphaera, or Reinhardtites, or with corroded panels of Acuturris scotus. Fragments of A. scotus often developed microserrated edges and could be misinterpreted as fragments of specimens of M. belgicus. Core 07-75-44. Zonation 1 is based upon the work of Sissingh (1977) ; Zonation 2 is from Wind (1979a) . The Campanian/Maestrichtian boundary is largely based upon Sliter in Ciesielski et al. (1977) . Thickness of each section reflects amount of sediment recovered.
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